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PNTRODUCTIOw 


For several years considerable activity? has been devoted to economic and 
social factors affecting Calirornia metal-mining operations as they relate to 
accidents and their cost. The reason for this intense interest is that accidents 
cost this industry annually over $400,000 in industrial insurance premiums for 
mines insured by insurance carriors only; during 1924-32, inclusive, they 
amounted to $3,616,915. There are several reasons for this high cost, the most 
important of wiicn are the consistently hign frecucncy and severity rates of in- 
juries occurring in the industry. Coordinetion of effort, appreciation of a 
mutual problem, and widespread education are csseontial if accidents and their 
cost are to be reduced, ee 
1 The Buresu of Mines will welcome reprinting of this Informtion Circular pro- 

vided the following footnote aclnowlcedgment is uscd: "Reprinted from U.S. 

Bureau of Mines Information Circular 6551," 
© District engineer, U.S. Bureau of Mincs Safety seat en: eae Calif. 

3 Ash, S. H., Explosives Accidents in California Metal Mines: Inf, Circ, 6725, 

Bureau of Mines, 1933, pp. l?. 

Glaeser, Oscar A,, Accident Prevention in Mctal Mines, with Special Reference 
to Gold Mining: Min. Cong, Jour,, December 1934, pp. 18-21. Presented at 
— of West, Div., Am, Min. Cong., San Francisco, Calif., Sept. 26, 

193 

California Journal of Development, State Chamber of Commerce, Soptember 1934. 
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This report points out certain factors in accident experience and mining 
practice that affect accident occurrence and cost to the metal-mining industry 
of California, 
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STATUS OF THE INDUSTRY 


Gold mines predominate in California; many of them are small, relatively 
short~lived, and scattered over the State, usually in isolated sections. A mine 
employing 10 men is now considered a large mine in California, the leading gold- 
producing State in the United States. In 19334 (table 2) California ranked first 
in the number of men employed (7,892) and man-hours of labor performed 
(13,226,793) among the metal-mining States of the United States, followed by 
Michigan and Minnesota, California leads in the number of operating mines, with 
973 for 1933. Accident~prevention difficulties compared with those of some 
States are apparent when the number of mines is considered ~ Michigan and Minne- 
sota combined reported 134 mines for the same year. Except for 1930 the number 
in California reporting to the Industrial Accident Commission has steadily in- 
creased from 318 in 1924 to 973 in 1933 (more than 200 percent), and the average 
number employed per mine has decreased from 19.6 in 1924 to 8.1 in 1933. ‘Those 
facts explain in part the increasing cost of insurance, inspection, and super~ 
vision and indicate the necessity for greater emphasis on safety education and 
increased supervision, 


Accident costs have increased with the increase in number of operations and 
the decrease in number of employees in the average mine, The classification 
rate per $100 of pay roll for mining was $5.81 in 1924 and $11.85 in 1933. Re~ 
vision of classification reduced this rate to $11 in 1934 and 1935. This does 
not mean that the total amount paid by the industry will be reduced, for unless 


4 Adams, W. W., Metal-~Mine Accidents in the United States During the Calendar 
Year 1932: Bull. 377, Bureau of Mines, 1934, p. 5. 

Accident—Prevention Record of the Metal-Mining Industry in the United States 
in 1933, Including Nonmetallic Mineral Mining Other than Coal: Health and 
crete Statistics 185, Demographical Division, Bureau of Mines, Dec, 6, 
1934. 

5 Ash, S. H., Explosives Accidents in California Metal Mines: Inf. Circ. 
6725, Bureau of Mines, 1933, pp. 1x2. 
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accident costs were reduced in 1954 the excess cost was merely distributed in 
the new Classifications and mist be peid in a a The encoursz;ing fact is 
that the rate for 1935 remains unchanged, which shows that accident-prevention 
work apparently is producing results, A review of fatalities for 1934, however, 
shows that unless efforts are inteusified the desired relief is not in sight 
insofar as aan suffering is concerned, 


ACCID UT EXPERIENCE 


for many years the United States Bureau of Mines haus been compiling and 
publishins annually statistics on accidents in the mineral industries. Preven- 
tion of accidents requires a knowledje of the exposure to which the workmen are 
subjected; number, frequency, and severity of injuries and time lost therefrom; 
nature of injuries; and causes of accidents, The nature of injuries often indi- 
cates thit certain safety-equipment and first-aid practices if annlied proverly 
will prevent many types of costly injuries, The same is trueto a certain extent 
of the causes of injuries usually given, which are merely the names of certain 
physical agencies by which the injuries are inflicted. Complete accident re- 
ports snould therefore be available so the interested, safety—-conscious mnage- 
ment will see that the real causes of accidents involve minin: practice, equip- 
ment, and human factors. 


The tables given compare the accident exoerience in California metal mines 
over a period of vears, The accident rates are based on man-—Nours of exposure, 
and accident~frequency (number of accidents per million man-hours of exposure) 
and accident-severity (time lost per thousand man-hours) retes are used. These 
tables include all lost-time injuries, althouzth for commensation-cost purposes 
California has an absolute 7—day waitinz poriod which is included in all lost~ 
time data, 


Table 1 shows the number of injuries and time lost for all lost~time in-~ 
juries by class of injury at all California metal mines for 1929-33, inclusive. 


Table 2 shows the numbcr of mines, man-hours of exposure, and accident- 
frequency, fatality, and injury rates in California metal mines for 1924-33, 
inclusive, 


6 
In tables siving data for all mines Bureau of Mines classifications are 
useds these include self~insurers and other groups not included in risks in 
classification 1164, Mining, E.0.C., held by the California insurance carricrs, 


SR “Se EE ETS PR A GP ee EO I A EY “er na A ae I 


6 Adams, W. W., Metal-Mine Accidents in the United States During the Calendar 
Year 1928: Bull, 320, Bureau of Mines, pp. 4, 63. 
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TABLE 1,- Number of injuries and days lost for all lost-time injuries by class 
of injury at all California metal mines, 1929-33, inclusive 


-_--_eoe- ero; - -- - -- -- - --. +s ererl-nen—— Oe -hC eS er -- -----_ see  rr-- oe eC -- - --:0wow S000 


1929 


Class of injury 


is I): See ee 

Permanent total 
disability. .... d------ |------- | ------ | ------- |------] -------|------ | ------- 

Permanent partial 
oomng: elas 


Temporary dis- 


22! 17,600 


SOS TINS .s.4546 | 1,426) 19,476 14,781; 911 ' 11,843 

All nonfatal.....J1, O76 | 1,160 181 929 26,24 

Grand total, 1,4 | O76! PAAR 954 i 176,243 
1924-28 1929-33 


Class of injury No, of Days |No, of 


| 
injur~ lost |injur- | lost 


ies ies 
9p Ee ee ee ‘3 129} 774,000} 109 | 654,000 
Permanent total disability...... 2} 12,000 1 | 6,000 
Permanent partial disability.... 174i 139,200 109 | 87,200 
Temporary disability.......... a5 8,156| 111,752! 6,418 | gl.372 
RAT. ONERTOT cise 0 aes iciikh ae Ae | 262.952! 6,528 | 1 
Grand total............+:; 1,539! 97,054 | 3,461 11,036,952] 6,637 | 831 


1 Compiled from Bureau of Mines reports on metal-mine accidents in the United 
States. 
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TABLE 2 wo Accident and frequency rates and_ man-hours of osure in California 
metal mines, T9233, inclusive 1/ 
mber{| Men Man—hours | — | 


| 
Year of em- | worled Killed | Injured 7” _per million man-hours 


nines ployed Injured 
15,440,734! 32 119,17 
17,129,472 | 30 109,17 
16,522, 760 38 108,52 
14,465,112 19 107 .02 
13,867,734 10 O25 37 
| 15,297,376 31 94, 
11,903,896 29 118 ,43 
10,755,493. 15 107.85 
10,051,955 25 92,42 
13,226,793 | ’ 119 45 
177,425,912 129 107.61 
1929-33 2/689 |2/6,498 | 61,240,513 | 109 106 60 


1 Compiled from Bureau of Mines reports on metalemine nae in the United 
States, 
2 Average. 


According to data in table 2 the accident rates for the two 5-year periods 
1924~28-and 1929-33 virtually have stood still, the fatality severity rate show-~ 
ing an increase during the. last 5-year period due to the mine~fire catastrophe 
in 1930 and the "high explosives" and "falling-in-shaft" accidents during this 
period, | 


A careful review! of all mine~accident statistics for California shows that 
the fataleaccident rates are a more reliable indication of the trend of safety 
performance over a long period than relatively recent rates that include non- 
fatal temporary and partial-disability accidents that enter directly into com 
pensation insurance awards. Table 2 shows emphatically the necessity for changes 
in mining practice relating to safety, as the accident occurrence as well as 
accident rates are unduly high and show little if any tendency to improvement, 


Table 3 gives the frequency and severity rates for all accidents at all 
mines during 1924U—33. The Bureau of Mines schedule of time lost for injuries 
has been used in accordance with the scale adopted by the Association of Indus 
trial Accidents Boards and Commissions, which is ~ 


7 Ash, S. H., Mine Safety Practices: California Jour. of Development, State 
Chamber of Com,, September 1934, pp. 16, 46. 
Ash, S, H., Explosives Accidents in California Metal Mines! Inf, Circ, 6725, 
Bureau of Mines, 1933, pp. lee, 
8 Adams, W. W., Metal-Mine Accidents in the United ‘States, 1930: Bull. 362, 
Bureau of Mines, 1932, Pe 62, 
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Weighted at, days 


DOR: ac < i es % ee oe eae 6,000 
Permanent total disability. oT ee a ee 6,000 
Permanent partial disability. .... ; 800 
Temporary disabilities (1 day or more) . — 13 


“ ‘Table 4. shows oe frequency and severity rates for all lost-time injuries 
by class of injury at all California mines for 1929-33, inclusive, and the 
average for the 5 years 1924-28, 


A review of frequency data alone of all lost~time accidents often leads to 
misconception of safety work and accident-cost rates, Unquestionably the acci- 
dent-frequency rate which is so readily available furnishes the "prodding" tool 
for the safety-conscious mine manager, but the severity of injurics is the 
factor that indicates the hazard of the industry, the extent of human suffering, 
and the cost of accidents, 


TABLE 3.— Man-hours worked and accident frequency and (faeries 
rates at all metal mines in California, 192u-33 1 


Year Man-hours | Aecident- Accident- 
worked frequency rate | severity rate 
1924. 15, 40, 73844 121,24 16, S44 
1925 17,129,472 110.92 13.133 
1926 16,522,760 110,82 17,182 
1927. 14,465,112 108 .33 10 ,935 
1928 13,867,784 93.09 7 130 
1929 15 ,297 376 96,68 14,582 
1930. 11,908 ,896 - 120,91 17,814 
1931 10,755,493 ee 11, U54- 
A952 . 10,051,955 94,91 | 17.535 
ASS 13,226,793 120.13 | 72326 
1924-28 77,425,912 109 .278 | 13.393 
1929. 61,240,51 108 .386 13.569 


1 All lost-time accidents are taken from Bureau of Mines bulletins on metal— - 
mine accidents in the United States, 


, Analysis” of accident rates indicates that the frequency of fatal accidents 
over a long period is of more value in projecting the severity of all accidents 
than the frequency figure for all nonfatal accidents, The significance of this 
statement is indicated in table 4 by the frequency oF 78) of fatalities and the 
severity (13.57) for all injuries for the period 1929-33, which are greater than 
the frequency (1.67) and the severity. (13.39), respectively, for the 5—years 
192428: as regards human suffering and economic loss the later period was worse, 
Economically this is reflected in increased compensation insurance rates, as 
indicated by the cost rates at the close of each period. 


9 Ash, S. H., Accident Prevention and Statistics in Tunneling Sperationss 
Presented at the meeting of the General Safety Committee of the Metro- 
politan Water District of Southern California, Oct. 8, 19344. 
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TABLE 4,- Frenuency and. severity rates for all lostetime injuries by 
class of injury at all California mines, 1929-3 inclusive 


1931 - 193¢ 
Severity | Fre- |Severity 
quenc 


8.37 2.49; 14.92 


Class of injury 


oe 8 K-10 Gree eres 
Permanent total 
OD SAD LULU aasreie pene ie tema eae (ore See reer slams (ene sere 
Permanent partial ' 
disability..... 
Temporary_dis- | 
abilityt.......| 9 
All nonfatal..... 
Grand total 


1.68 | 2.14} 1.71 | 1.79) 1.43 


5.21 1 27 116.38} 1.51 1105.70; 1.37 | 90.63; 1.18 
3 65: 2, = 4118, 3.19 1107.85 3.08 | 92,u2 2,61 


96.68: 1 17.81 1109.24] 11,45 | 94,91! 17,53 


1924-25 1929~ 
Class of injury Fre- |Severity! Tre- |Severity| Fre- |Severity 
mency quenc quenc 


RIL CG. k6dhase wok av tseawenowers 0,58 1,78} 10,67 
Permanent total disability. ieeceiene 208 Ol » 10 
Permanent partial disability...../ 1.59 1.78 1.42 
Temporary disability 1/........../117.72 1.53 1105.33 104.81; 1.38 
All nonfatal... ccc ccccccevceece| L195 225 1107.61 : 39 106.60! 2,90 
Grand total ..1120,1 2 1109.28! 13,39 1108,38! 1 


l Disability for more than remainder of day of accident. 


On the other hand, the total frequency figure dropped from 109.28 to 
108.38. The remedy for reducing severity lies in reducing the frequency of 
serious accidents resulting from falls, blasting, falling dowm shafts, suffoca-— 
tion, and fires, as well as other infrequent causes, 


Comparison of accident rates with accident costs shows that a high total 
severity rate for any one year is not always reflected in higher costs, as fatal 
accidents, although of maximum severity, cost less than some types of serious 
nonfatal injuries because of the comparatively low financial remuneration for a 
fatality which is based on dependency and also is limited (table 9, p.>oh). 

The relative value of the compensation item of accident costs projected from the 
severity rate in California is in the following order: . (1) Compensable nonfatal, 
(2) all lost-time nonfatal, (3) all injuries, and (4) fatalitics. 


Table 5 gives fatalities by causes at all California metal mines for 1928-32, 
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Although statistical data for previous years are necessary for projecting 
accident experience, yet the same accidents arc happening now in much the same 
way and from the same cauces because certain mining practices conducive to 
accidents remain uncnanged for tne inaustry as a whole, As accident-prevention 
wor's progresses in certain mines (and it has considerably in California) with 
beneficial results, in other less safety~conscious mines conditions remain the 
same, and the sum total of compensable accidents is the same or only slightly 
unchanged, A review of the fatalitics at all metal mines in California during 
1934, coming to the attention of the United States Bureau of Mines, is thereforo 
presented, These data are tentative and subject to revision, 


Fatality 1 


A gold-dredge s-10re boss, whose age was not given, received injuries about 
the head and died 2% months later, He was struck by a "come along." Foremen 
should be more familiar with cable hazards! than other employees, but far too 
frequently they are inclined to "tako chances" for which they would condemn 
their ee 


- dntality 2 


A timberman 33 years old received an eye injury which later became in~ 
fected and caused his death about 24 months later, This accident was caused by 
a small fragment of rock flying froma rock which a follow workman was breaking 
with a hammer. Such injuries can be prevented by wearing proper goggles. The 
danger from infeetion of injuries about the head is emphasized by this fatal 
accident. 


Fatality 3 


A 20-year-old shop laborer of a gold-dredge crew was electrocuted when he 
contacted a hish-tension wire while assisting the surveyor, Yamiliarity with 
the hazards of the surroundings and care in avoidinz them can prevent this type 
of accident, which is not uncommon when a workman follows otier than his regular 
occuvation. 


Fatality 4 


A miner 40 years old was killed at a gold mine when struck on the head by 
@ piece of rock falling down the manway of a raise, The man was climbing the 
ladder in the manway of the reise at the beginning of the shift to investigate 
the amount of rock to be draym from the chute while his partner had gone after 
a car, <A rock weighing about & pounds, probably lying in the manway, became 
dislodged in some manner and struck him on the head, 7 


Head protection with any of the hats now available might have saved this 
life. This is required at most of the large mines in California and should be 
required of all workmen at all mines, large or small. 


Saameneneeaecneranl 


10. Ash, S. H., Safety Practices in California Gold Dredging: Bull. 352, 
Bureau of Mines, 193ec, 31 pp. 
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Fatality 5 


A miner 48 years old was asvhyxiated from powder gas in a gold mine. Five 
men, working this mine under a "partnership", were driving a drift which had 
pres reee eden vout 250 feet from a shaft at the 250-foot level; the shaft dips 
about 70°. 


A round of 14 holes using 70 sticks of 14- by 8-inch gelatin dynamite, 
with fuse and caps, had been blasted in the drift at 5 p.m,, when the men went 
off the shift; about 7:45 p.m, the deceased and another man went down the shaft 
to inspect the result. About 10 p.m, a brother of one of the men went to sce 
why they had not returned; a short distance in he found one of the men apparent— 
ly dead, and farther in he found his brother unconscious. He dragged both men 
to the landinz and after obtaining assistance took the injured men to the sur- 
face and sent for a doctor. When the doctor arrived one man had revived, but 
efforts to revive tne other failed, 


This is anotier cxample of an accident resulting from lack of ventilation 
and safe practice at a "partnership" mine, Had the rescuers been familiar 
with first-aid resuscitation methods one man could have been revived quickly 
(he revived in fresh air), and perhrps the other man could have been resusci- 
tated, However, the man who revived without treatment was the only one who . 
knew how to administer first aid. This accident illustrates the value of 100~ 
percent first-aid training in which all persons at a plant take the full 
Bureau of Mines course of instruction in first aid, 


These men are said to have thought there was no danger from the fumes of 
the explosive they were using, basing their belief upon a notation enclosed in 
the boxes used for the exvlosive, ; 


The compressed air was insufficient to clear the place in time, This 
accident shows plainly the lack of intelligent supervision and need for botter 
ventilation in some of the metal mines of this country. 


Fatality 6 


A male driver 39 years old was killed at a nonmetallic mineral mine when 
crushed between a car and the ribs of the drift. He lost control of the mule 
hauling the car and was squeezed betweenthe car and the side wall. The 
deceased left a widow and seven children, 


This type of accident is common when men ride on the front car bumper or 
on the tail chain instead of riding the back bumper or if possible inside an 
empty car and sugsests at least more clearance for such haulage. 


ll Harrington, D., and Denny, E, H., Gases that Occur in Metal Mining: JBull. 
347, Bureau of Mines, 1931, 21 pp. 
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Fatalities 7 and & 


A miner 38 and a mucker 22 years old were killed by a slide of rock at a 
gold mine, At the time of the accident the two men were "cleaning-up" and 
pulling cut cld timbers from a shrinkage stope and were buried by a slide. 
Evidently the timbering was inadequate, and when timbers were removed the rock 
was released, Shriniage stopes present many hazards due to lack of timbering, 
and at the time of cleaning it often is impossible to test the walls. Square- 
sets and even cribbing often are advisable in questionable ground. Careful 
inspection and precautionary measures to control the ground will prevent such 
accidents. 


Fatality 9 


A timberman 33 years 01d was killed at a gold mine by a fall of hanging- 
wall rock, He was removing timbers to build a chute; when a stull was removed 
a slab of rock slid from the hanging wall, breaking another timber and crushing 
the timberman. Evidently removal of the stull weakened the ground, and the 
deceased crred in not properly securing the hanging wall or used poor judgment 
in testing the Suet aneone material, 


Fatality 10 


A miner 65 years old was killed at a small gold mine by flying rock from 
a blast, He and his partner were the only workmen at this mine. They had 
drilled and loaded a round of 7 holes in a crosscut they were driving and were 
lighting the fuscs with their carbide lights, The deceased had just renewed 
the carbide charge in his lamp, and the gas pressure was so strong the lamp 
would not stay lighted, He reached over to take a light from his partner's 
lamp but in doing so extinguished the partner's light also, leaving them in 
darkness, They started to walk in the dark, following the rails of the track 
to a point about 80 feet away where the crosscut intersected a drift. A mine 
car was on the track between the face and the drift around which they had to 
pass. The deceased's partner reached tho drift, where he waited, and presently 
the shots went off, He succeeded in lighting his lamp and not secing his 
partner started for the face and found him lying stretched out toward, and 
about 40 feet from, the face, He was dead, with a rock about the size of an 
eggz embedded in his skull. It is thought that he lost his sense of direction 
in going around the car and was walling back toward the face in, the dark when 
the blast went off. Neither of the men wore head protection which, while not 
intended for cases of this kind, nevertheloss has saved lives under einsiee 
circumstances, 


This accident is typical of an alarming wannes from blasting that continue 
to occur in California mines, It could have been prevented if the mon had been 
provided with electric cap lamps, or if another lighted lamp had been in tho 
drift, or if some method of eloctric blasting had been used, 
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. This type of accidont, caused in this instance by experienced men, is one 
of the main reasons for high accident rates and costs in California, 


“Fatality 11 


A miner 50 years old was killed at a gold mine when he walked into a blast 
in which fuse and’ caps were used. At the time of the accident some holes were 
being blasted on a road job leadinz to the mine, The deceased, an exnerienced 
miner, is said to have paid no attention to the blasting signals or personal 
warning .but walked sence. into the nieets 


This accident also is move or ce typvenis the deceased ignored the warn- 
ings, misunderstood them, or did not hear then. Many accidents of this type 
can be prevented by electric blasting whereby the moment of firing is in con- 
trol at essentially all times, : 


fatality 12 


A miner 36-years old was killed at an-underground silica mine by an air 
blast froma cavo, After shooting. 2 rounds of holes intended to cave 2 weak 
pillars and the capping over some old stones the deccased started to enter 
one of the stopes almost immediately after the .shots had beon fired; he was 
traveling from the surface throuzh a raise connecting with the stope when a 
cave occurred (capping fell). The force of the resulting air blast hurled him 
several huncred feet, causinz fatal mete 


This type of accident is not uncommon ha reveals an error in judgment, 
as air blasts while by no means numerous can be expected under such circum- 
stances, Many workmen are killed, directly or indirectly, by entcring working 
places too soon after blasting, particularly when blasting is done at any time 
during the working; shift. Such accidents can be avoided by blasting at the 
Close of the snift, if at all feasible; by kecping the face clear of workmen 
for some time; by closer supervision; and by the cxercise of better judgment 
by the workman himself, No one unfamiliar with such wor should do blasting. 


Fotality 13 


A macker 21 years old was killed at a gold mine by a fall of rock ina 
_stope, At the time of the accident ore was boing drawn from. the stope through 
the chute, The man was crossing the stope when a slab of rock from the hanging 
wall struck him, The roof rock, ovidently loose, probably was weakened by the 
removal of some of the loose ore, It may have been working loose, and tne 
deceased did not hear it owing to the noise. Similar accidents can be avoided 
by careful testing and closcr inspection of the roof and by taking down, bar— 
ring or otherwise, or timbering dangerous rock, 


Fatality 4 


A miner 48 years old was hit by a fall of rock at a gold mine and dicd 
from the injuries 1 weck later. This accident occurred at the working face 
while the deceased was drilling his round. Two holes had been drilled, and 
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the miner was crilling the third when a-:slab of roclz fell from the back and 
struck him on the nead. Death resulted from.concussion of the brain, as an 
X-ray snowed no fracture. It is stated that the decersed was wearing a "hard- 
boiled" hat at the time and also had barred dorm. He left a widoy and 10 
children, 


An accident of this es is not uncommon during drilling. Rock that 
appears safe and resists barrinz down becomes loose through jarring of the 
drill; this emphasizes the necessity of testing the roof freouently during 
drilling operations, Moreover, too much reliance should not be placed on "head 
protection", which has its limitations although it has prevented and will pre- 
vent many serious anc minor injuries, 


Testing the overhead materiel in mine wor'cings is one of the most import~ 
ant factors in preventing injuries from falls of overlying material and should 
be done systematically and often, Zxpericnced miners. can thus determine the - 
security of the overlying matcrial and know when to tale down dangerous ma- 
terial or to set timber to secure it against falling. 


Two methods generally are used to test the back; each involves striking 
the overlying material with a wooden or metal tool or rod, Striking the back 
produces sound and vibration, A "drumnay" or hollow sound usually indicates 
that the material is loose, out absence of sound does not always indicate that 
it is safe, Vibration usually can be felt by the bare fingers or hand in con-~ 
tact with the material being tested, The amount of vibration produced when 
the material is struck is a better indication of the firmness or looseness of 
the material: hence, the vibration method should be used where at all feasible, 
By this method the back or roof material is struck with a rod held in one hand, 
while the bare fingers of the other are held against the material. The person 
doing the testing thus has the bencfit of both sound and vibration. Vibrations 
that are easily felt indicate loose material, which should be taken down or 
supported by timber. Some larze pieces of loosc roof material may vibrate 
only slightly if at all and make no drummy sound; this condition is unusually 
hazardous and snows the necessity of using systematic timbcring if adequate 
protection is to be afforded at all times and under essontially all conditions, 


Fatality 15 


A millman 65 years old was killed at a gold mine while oiling the m~ 
chinery in the ore mill. Eis clothins caught in the drive shaft of the 
machinery which broke his neck and back and caused other injuries, 


The remedy for preventing such accidents is the proper guarding of ma- 
chinery; if it cannot be guarded it should be fenced off; and if for any 
reason it is necessary to remove guards or to oil unguarded the machinery 
should be stopped and not started again until the oiler in person reports this 
fact to the operator of the drivin; engine or mechanism.. Men working around 

machinery with moving parts should be so dressed that fon if any: parts of the 
clothing are loose enough to be caught in the machinery. 2 
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Fatality 16 


A skip tender 43 years old was killed at a gold mine while riding on a 
water skip in the course of his duties. The skin jumped the track and caught 
his leg between the bail and the skip, fracturins; his leg at the femur and 
severing an artery; he bled to death. 


| This life undoubtedly could have been saved by proper firsteaid treatment -- 
an instanee indicating Be Coen ney for 100—percent first-aid training at all 
mines, 


The accident might have been prevented by some arrangement to disvense with 
riding skips. Water skips usually do not run under the same conditions as ore 
skips. Frequently they are run into poorly trecked sumps at high speed; water 
spilling from the skip often washes material onto the track and causes derail-~ 
ments; and maintenance is ofton neglected, | 


Fatality 17 


A mincr 36 yoars old was killed and a fellow workman injured by a fall of 
back at a gold mine, The men were timbering a section of the back near the 
face in a long raise with a treacherous hanging wall when a portion of it 
broke, 


Such accidents can be prevented only by systematic timbering and careful 
testing of the overlying matcrial. Accidents during timbering operations are 
avoidable; the fact that tne back recuires support cmphasizes the necessity for 
more care in working under dangcrous overhead material. 


Fatality 13 


A filter tender 24 years old was fatally burned by hot solution in a 
nonmetallic mineral mine, He was closing the valves of an Oliver filter in 
the surface evaporation building when a hose connection burst and the hot 
Liquid issuing from the break burned hin. 


Accidents due to failure of pipe lines, hose or their accessories, often 
show evidence of faulty equipment on careful insyection, They can be prevented 
by care in operating connections or valves so as not to cause strains, which 
may result’ in ruptures, Relief valves should be properly placed to take care 
of contingencies, and instructions should be issued and enforced regarding 
proper operation, ~—- 


Fatalit 1 


A ming foreman 61 years old was killed at a gold mine while riding to the 
surface on an ore skip; he was caught between the skip and the chute spout at 
@ station, and his head and chest were crushed, 
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this common shaft accident can be prevented by ridins properly in skips. 
Mine fcremen should be more familiar with dangers: in a shaft than other work- 
men, It is unfortunate that officials far too frequently ride haulage cquip~ 
mcnt under conditions so hazardous as to be prohibited for other workmen; in 
aiciticn to the danger to officials, this foolhardiness sets a bad cxample and 
encoureges other workmen to disobey regulations, 


Fatalities 20 ang 21 


Two miners 43 and 45 years old, respectively, were killed by a fall of 
roof at a gold mine, These men were working in an open cut-and-fill stope; a 
change of ground occurred, and there was no timber in the stope, A large por- 
tion of the overlying material caved without warning and crushed the two men. 


This accident shows the danzer of placing too much dependence upon so- 
called "good back," Save conditjons are taken for zranted, with disastrous 
results sooner or later. Proper testing of the-roof or back and adequate 
timely timbering would have prevented this accidont. | 


Fatelity 22 


A miner 37 yoars old diced fron injuries received from a falling timber 
in the course of his duties at a gold minc,. His leg was fractured, and he 
dicd from pulmonary embolism. 


Accidents from this cause often result if the timber is handled improperly, 
knocked out by some other agency, or relcascd by some other workman, or falls 
off trips while being hauled. Determining the remedy is relatively simple, 
but seeingtheat it is applied at all times is a wholly different matter. 


Fatality 23 


A miner 32 years old dicd the day after injurics received from a fall of 
rock while working underground at a zold mine. 


No other details of this accident were availabic. 
Fatality 24 


A partnership miner 44 years cld was killed by a slide of rock at a sur-~ 
face placer mine. He had completed his work and sat dom to rest in a cut in 
the gravel bank in which he had been working. Rain had loosened the ground, 
and a rock brolce loose and crushed the deceased, A newspaper item referred 
to this fatality as a "freakish" accident, There is nothing "freakish" about 
a bank sliding in; it can be anticipated in any freshly dug, unsupported 
trench, Such accidents often occur in small prospects in the absence of re~ 
sponsible supervision and adequate safcty precautions, It is essentially as 
important to rest in a safe place as to work in one, 


3404 “ 15 - 


Google 


I.C. 6861, 


Fatality 25 


A miner 4O yoars old was killed at a gold mine by a fall of rock, In 
this instance the deceased had sounded the roof and picked it down preparatory 
to drilling. He drilled the reund and was talcinz the drill bar back in the 
stope when a slab foll and crushed his body, 


This accident is similar to fatality 14; the jarring of the drill evidently 
loosened the back, Failing to test the roof or back frequently, the man was 
unaware of its condition. 


Fatality 26 


A mine foreman 48 years 01d was asphyxiated from powder gas at a gold mine. 
Three rounds had been blasted in a raise, and tne deceased and another man went 
into the raise to inspect the results of the blasts, The foreman was totally 
overcome with gas, and the other man was incapable of giving assistance but 
managed to get cut. Persons with a knowledge of first aid were not available 
to give assistance, again indicating that all persons employed in mining should 
be required to have an adequate Imewledge of first-aid work. 


This accident, similar to fatality 5, emphasizcs the need of ventilation, 
more intelligent supervision, and knowledge of first aid at small metal mines. 
The excessive use of explosives, aside from causing fatalities, contributes 
much to the i111 health of many miners, particularly when they go into the gassy 
dust-laden air too soon after blasting. 


Fatality 27 


& mucker 28 years old was killed by a fall of roof in a gold mince, In 
this instance the man was mucking out an old tunnel preparatory to rotimbering; 
the walls caved, crushing his ehest and skull, 


This accident indicates lack of proper supervision, inspection, and support 
of the ground to be retimbered; in all probability removing the muck disturbed — 
the ground and old timbers and permitted the ground to cave. 


Fatality 28 


A miner at a "partnership" gold mine was killed by a fall of rock, ‘Two 
men were opening an old mine; one of them decided to go to an adjaccnt old 
mine and get some timber. Removing the timber caused a cave, with fatal re- 
sults, 


Such conditions are likely to preveil at small mines and prospects being 
opened for sampling or possible operation: they contribute to offset increased 

safety at operating mincs and also affect the accident rocord of the whole in- 
dustry. | | 
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A miner was. asphyxietec. instantly, anotner mincr died later, and one was 
made seriously ill at a gold mine by fumes from a dymanite explosion, ‘The ex- 
plosion occurred from an uniznown cauce when the deceased miner entered an undcre 
sround magazine against orders, As a result of the blast another man was 
asphyxiated in leaving his nearby working place and, although rescued, died 
later from the effect of tne fumes, His rescued partner recovered, 


This accident shows now one man's mistaxe or carclessness may endanger the 
lives of others, Another vor'mon wio vas responsible lor saving one of the men 
risiced nis life in a desperate attempt to save botn. 


Compliance with well-considered rules and regulations will prevent such 
accidents, | 


Fatality 71 


A&A miner 21 years old was killed wien he fell dovn a shaft at a gold minc, 
The man was descending the ladder in a shaft which dipped 60°; his back was 
turned toward the ladder when re slippee and fell about 175 feet, fracturing 
his skull, : | 

‘Obviously this man was. descending the ladder in the wrong manner. Such 
accidents can be prevented by travelin; ladders properly, by having landings 
at safe intervals where men use ladders, and by providing handrails, Rubber 
packs or boots, which are not safe for use on ladders, have contributed to the 
death or injury of many from slipping. | 


Table 6 shows the number and percentage of fatal injuries by causes for 


1934, 


Table 7 shows the number of fatalities during 1934 by occupation, 
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TABLE 7.~ Fatal injuries durinz> 1°34 by occupetion 


—tanin—eeeie acter, + 


ed 


| | | Fatalities 

| Occupation ifanber | Percentage 
Foreman! or shift bosseS.......-.e.cece ; B | 9,68 
Miners (under safety act)........ oenieeiual.- weo 41,93 
Miners (partnership mincs)........eee000. | f | 12.90 
Hib Lelia 3h ai: ga ne are ee er re er OF eee 12,90 
Timbermen......ee0e. dag) So Wee Raa uaviceeeee ; 2 6 44 
DEA OP eos i owls Wate e aia Rial Soaaeueed pages BE | 3,23 
Skin tender (underground) ........ccceees a; | 323 
SNOT Nel per 5 caw ceoss ete Ah awataae ae wes id | » S25 
iG Be 8 orc) 2 ee ee ee vee l 5ecd 
Filter-plant cperator (surface) .......66) 1 | 5 oe 
en OU ge 231 100,00 


1 1 killed on surface, 
2 {killed on surface, 


SUMUARY OF FATALITIES Il) CALIFOXNIA MGTAL MINES, 1934 


The 1934 fatality record of 31 deaths, compared with 9 for 1933, was 
significant in that the exposure in 1934 probably did not exceed if it equalod 
that of 1933, owing to the sustained suspension of operations at the large 
mines of the bother Lode district, 


Of the 31 men killed 14 were single men, 13 were marricd, and 4 were 
widowers wita denendents; 35 orphans and 2 parents of single men wero involved 
in the dependcncy, Tic peak months for fatalities were April and July with 5 
each, June had no fataliticss March, September, and Novembcr had 1 each; 
January and February 2 each; August, October, and December 3 cach; and May yh 


One mine had 3 accidents with 3 fatalities, and 2 mines had 1 accident 
each with 2 fatalitics each. These fatalities occurred at large mines. 


The increase of fatalitics from rock falls from an average of 53 percent 
in 1924 to 48.38 percent in 1934 emphasizes the necd of closer supervision and 
inspection and enforcement of timbdcring safety rules. 


Explosives rank sccond as a cause of accidents with 20 percent of the 
fatalities — an we position probably not duplicated in any other 
mining State. 


The 3 (9.63 percent) fatalitics among foremen show the high accident fre- 
quency and severity of this occupation and reflect unsafe conditions and 
practices, chance-talcing, and especially the nced of more thorough safety edu- 
cation for these officials, Tho 17 miners killed (53.83 percent of the fatali- 
ties) emphasize the need of accident~prevention methods at the workiae face, 
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CAUSES OF ACCIDINTS 


The fatal accidents that occurred during 193U: are fairly tynical of mine 
accidents in California. A comparison of statistics in tables 5, 6, and 7 re- 
veals the constancy of certain agencies in causin; the injuries. 


The causes and means of preyent ion of accidents at California mincs are 
discussed in the annual reports’* of the United States Bureau of Mines and in 
several individual reports./@ Probably no single item offers a more fertile 
ficld for reducing California mine accidents than tne use of explosives, which 
accounts for 20 percent of the fatalitics and coincidentally the same percent— 
aze of the accident cost. This item shows the significance of the human suffer- 
ing and economic loss resulting from unsafe explosives practices, 


eo 


Mine fires are more important 25 than is generally realized and aro in~ 
creasing as potential factors for disasters involving gsroups of men, owing to 
the increasing number of smeall-mine operations. During the 16~year period 
1915~30, inclusive, 55 (10,1 porcent) of the fatalities in California mines 
were caused by mine fires and 2 methane~gas explosions; from 1924-27, 25 
percent of the fatalities were due to mine fires: from 1920-32, 44.5 percent; 
and during 1934 there were several fires, but fortunately no lives were lost. 


A romody for improving accident severity, which has shown almost a level 
trend fcr the past decade, is indicated by tho causes of fatal and nonfatal 
accidents, 


Fatalities in California for 1934 rank in order of importance and per- 
contage of total as follows: (1) Falls of back or facc and slides, 33.46 
percent; (2) explosives, 17.69 percent; (3) falling in shafts, 14,63 porcent; 
(4) falls of persons, 7.69 percent; (5) haulage, 4.61 percent; (6) falling 
and flying objects, 4,23 yercent; (7) machinery, 3.85 percent; (8) mine fires 
and explosions other than explosives, 3.07 percent; (9) suffocations from 


le Adams, W. VY., Metal-Mine Accidents in the United States During the Calen- 
dar Year 1932: Bull. 377, Bureau of Mincs, p. 5. 

Accident—Prevention Record of the Mctal~Mining Industry in the United 
States in 1933, Including Nonmetallic Mincral Mining Othcr Than Coal; 
Health and Safety Statistics 185, Demograpnical Division, Bureau of 
Mines, Dec, 6, 1934, | | 

Cannon, F, C., Accidents in Metal Mines Duc to Falls of Mon and Matcrials: 
Rept, of Investigations 29444, Bureau of Mines, June 1929, 9 pp. 

Ash, 5S, H., Explosives Accidents in California Metal Mines: Inf. Circ, 
6725, Bureau of Mines, 1933, 18 pp. 

Pickard, B, C., Lessons From the Fire in the Argonaut Mince: Tech. Paper 
363, Bureau of Mines, 1926, 39 pp. 

Ash, 5, H., Safety Practices in California Gold Dredging: Bull. 352, 
Burcau of Mines, 1932, 31 pp. . 

13 Glaeser, Oscar A,, Accident-Prevention in Mctal Mines: Min. Cong. Jour., 
December 1934, pp. 1821. 
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mine gases and deficiency of oxysen, 2.31 percent; (10) others, including elcc~ 
trocutions and floods, 8.46 percent. 


As regards relative hazardousness of location underground and man-hours of 
exposure in breaking ground, in whicn operation most fatal and nonfatal acci- 
dents occur, drifting is the least hazardous and sinking shafts, stoping, and 
driving raises, in order named, the most hazardous, 


TABLE 8.- Pank and percentaze of nonfatal accidents in 


Ci: cece | peeps 


California mines according to cause, 1924-34 


1 Falls or slides of as ore from back OF Wald sss0si0 eas 
2 “\Pinber or and, Coole sc t00 seiusesien re saeshiaaemeee 12.76 
3 1S Eo ae ae Siam vale ath a ech auaueenn sotimnsudeeemaes 10 04 
Falls, runs, or slides of rock or ore while loading at 
face, from chute, pocket or bins, and while shoveling 
or handlins material at ZrizzlicS....ecccccreccccvvceces 9 43 
5 Falling down chute, winzc, raisc, or StOpO..cesseccocccecs 8,17 
6 | Detling og asese gets ce ere atene de Set voighastie ee oer | 7.20 
T Machinery........6. ey Fee ee ee ee ce Seauiienessiaatenrua 4 83 
%. | Stepping on nails...... ss ai atl ae vr sa wae at a pe arcs ss iedaneta Se aver aiew aces 3,64 
s) Falls of persons.....seeeeeee- ee ee eitaucre ua wera 334. 
10 Skips, cages, or pare niccge suebbiisacae mechs te 1./9 
11 lie iosieee. Scacgiie van dens parece een Bo Sestenen dcafetonieatiese snes 1,20 
12 | Objects falling down shaft......cccccccccevceesccevces ee "4g 
13 | Falling down shaft. ery ere eee Ce ee ee er HO 
Wy | Blectricity.....ccc cee eee ee ee ssn aeera Seti tienes re 039 
| Suffocation from MING £OSCS..4..4.< 0-6 ere ore Cee ee ee ee 


Mine fires. oc ee rere er eer ereree error eeeeeeeodenneverseeaneee 
Other causes, eee 7 


According to table § certain causes of accidents form a high percentage 
numerically and in severity rates for fatal accidents, with a low percentage in 
frequency and number in nonfatal accidents; to this class belong accidents from 
skips, cages, or buckets, with exnlosives and others ranking l2 to 16, On the 
other hand, such accidents are decidedly severe and form the major items in 
permanent and partial disability claims when thoy do not result in fatalities. 
These items are of prime concern to the insurance carrier. 


The importance from a compensation standpoint of some classes of injuries 
is not revealed by the cause; one nonfatal accident in a California mine result- 
ing from the use of hand tools cost $15,228 for compensation and medical aid, 


The parts of the body that are most difficult to protect in mine accidents 
are hands, insteps, and legs; the importance of such protection is emphasized 
by the fact that injuries to the hands rankod third in importance and constituted 
10.e3 percent of the injuries in 1,778 nonfatal accidents in California mines, 
while fingers ranked first with 18 eu percent and Lege | second with 10.62 percent. 
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The importance of protective clothing is shown by the classification (in 
the study of the 1,778 nonfatal accidents mentioned above) of injuries accord 
ing to part of body injured, which ranked in importance and percentage as 
follows: (4) Feet, 10.18 percent; (6) eye, 9.40 percent; and (8) head, 5.62 
percent. | 


In a study of 1,638 nonfatal and 42 fatal injuries at California metal 
mines the injuries according to nature ranked as follows: (1) Cuts, lacera~ 
tions, and punctures, 30.16 percent; (2) bruises, contusions, and abrasions, 
23.46 percent; (3) miscellaneous, 19.38 percent; (4) sprains and strains, 
12,81 percent; (5) fractures, 9.4 percent; (6) burns and ee percent; 
(7) dislocations, 0.78 percent; (8) loss or amputations, 0.78 percent; (9) 
stiffness, loss of function, 0.72 percent; (10) others, 0.72 percent. 


It is observed that certain injurios of low frequency (8 to 10) have 
marked severity and high accident costs. 


COST OF ACCIDENTS 


The cost of accidents can be divided into indirect and direct costs. The 
indirect cost is variously estimated from 2 to 5 times the direct cost and is 
not enumerated in this report. The direct cost may be divided into loss of 
time, loss of wages, and industrial insurance cost, although usually it in- 
cludes only compensation and medical and hospitalization expenses. The indus- 
trial insurance cost is variable; it covers the pure~premium cost and insurance 
overhead, The pure-premium cost includes compensation benefits and medical 
costs, items directly affected by the accident experience at each risk, This 
report ccals primarily with the pure-promium cost of accidents; it does not 
discuss the factors! governing the establishment of compensation insurance 
rates, 


Tables 10 to 13 have been compiled from data furnished by the California 
Inspection Rating Bureau and State Compensation Insurance Fund and cover mining 
risks insured by the insurance carricrs in California for Class 1164, Mining, 
N,0.C, 


A comprehonsive study of accident costs in California reveals that the 
costs, as reflected by the insurance carriers! risks, can be applied with con- 
sistent results to all mining operations included in the Bureau of Mines 
classification and the accident expericnce for all mines discussed in this re- 
port, indicating that attention to safcty is about the same in the majority of 
mines throughout the mining industry of the State. 


The total benefit cost of injuries cannot be estimated from an analysis 
of certain high~soverity injuries because permancnt-—disability awards are not 


14 Fuller, G. V., Factors Governing the Establishment of Compensation Insur-— 
ance Rates: Pit and Quarry, Dec, 30, 1931, pp. 58-62, 
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necessarily in direct ratio to time lost; a crippled man does not necessarily 
need medical relief indefinitely. Furthermore, althouth fatalities constitute 
the maximum lost—time figure affecting accident severity, nevertheless they 
rank with the lowest—cost injuries in California and at times do not rank in 
unit cost: with even the averayre disability—cost figure; they vitally affect 
compensation costs but usually do not materially inrluence medical costs. . 


A study of 1,638 accidents, including 42 fatalities, at 355 representa- 
tive California metal mines shows that 51.5 percent of the temporary-disability 
injuries are noncompensable -~ or have a, time loss of less than 8 days — and 
that the averaze compensable temporary-disability injury has a time loss of 61 
days, The periods of disability per claim for other injuries in this study 
were: Minor permanent partial disability, 240 doys; major permanent partial 
disability, 1,135 days; average for all permanent partial disabilities, 474 
cays; permanent total disability, 2,749 days; and deaths, none. The average 
time lost for all injuries is 101 eaves vores compares favorably with the 
average days lost (109) per accident}? for 1928, 


The cost of accidents given in this report is based upon cost experience 
by policy yeers, which means that the experience for:a policy year represents 
tne experience developed 1 sear from the date of the policy and can include 
not only the experience of the calendar year in which the volicy was written 
but also experience developed during the life of the policy in the following 
calendar year, For this reason the experience shown in this report as 1932 
policy year includes,all experience develoned during tne calendar year 1933 
of policies written during 1932. 


Table 9 shows the bencfit-cost experience of injurics in the metal-mining 
industry in California for the various classes of claims by policy ycars, 


During the 5-year periods 1924-28 and 1928~32 the cost of compensation 
and medical aid increased, principally because permanent total disability and 
fatality claims increased both in unit cost and total costs, Although the 
total pay roll for 1928~32 was $6,255, 417 less than for igele28, these classes 
of injuries increased both in total cae in unit cost, 


It is. mecipactae to note that a dccided improvement is shown for 1932, 
but for the calendar year 1934 fatal~accident expericnce is worse than the 
average for the past decade, 


The average bonofit cost per. accident for all insurance carriers! risks 
oe the 5 Daete eee Was HSS. for the 5 yoars 1928-32, on and for 1932, 
S477. | 


15 Adams, W. eee a ee in the iaited States During the Calen- 
.dar Year 1928: Bull. 320, Bureau of Mines, 125 pp. 
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Table 10 shows the anual vay roll for the mines, Cl7ss 1164, W.0.C., 
insurcd ty the California insurance carriers, witn the various items rclating 
to accident costs ver S100 of pay roll, 


California compensation insurance rates are calculated to yield a ratio 
of pure-premiun or benefit costs to carned premiun of 59.4 percent, The loss 
ratio for the two 5-year veriods 1924428 and 1928-32 are coincidentally 69.4 

ercont, but 2 ycars (1927 with 51.7 percent and 1932 with 52.7 percent) have 
ropnoed bclow the authorized ratic, | 


The earned=premium cost ner accident reached a high of SGOU in 1932, and 
= . ~ oI" ° - fo a 
the average for the period 1923-32 was $308 compared with $653 for the 1924-28 
period, 


The benefit cost for 1932 of Slt.1 per $100 of pay roll is the lowest in 
the last decade excent for 1927, when it was $4.12, ‘The commensation cost for 
the policy year 1932 of $2.65 por $100 of pay roll reflects the accident ex- 
perience cost. for the caloudrr year 1953 and is the lovest for this item in 
over a decade, 


Table ll gives nuaber 2nd pereontees of cases in cach class of injury 
with the cost for cach cless for tne tvo 5-policy-ycar noriods 19228 and 
1923—32, incluciny; actual cost expericuce develoned at tie California insurance 
earricrs! ris<s for the crlendar years FOUA37, inclusive, 


A cetailed analysis -of California's accident experieice shows a decidedly 
level trend over the past decade, Dat. for individual vears are not a satis- 
factory criterion wnecr such circumstances; 5-year perio.s incicate more 
accurately the status of factors bearing on the occurrence and cost of acci-~ 
aents, 


Compensation Costs 


Although tomporary~disability claims constituted 28.74 nercent of all 
claims for the period 1925-32, they accounte? for only 15,75 percent of the 
pure-promium cost -- a slisht docrease in the number (25.69) and cost (17.31) 
for the period 192-28, Although these figures show 2 ¢screase in the number 
of injuries in tiis class, the unit compensation cost of temporary disabilities 
was $106 for the 5-year period 1625-32 and $90 in 1932, compared with $87 for 
the 5-year period 1924-28, Unfortuuntely, this type of claim causes the most 
irritation in accident—cost Ciscussion. In this class malinzerinzs assumes 
large proportions, whereas in reality the cost of tnese claims is comparatively 
low when comnared with that of permanent disability and (to some oxtent) 
fatalitics, Althougn: durinz the policy year 1942 there was only 1 vermancnt- 
total-disability claim, the cost in cempensstion was only’ $1,503 less tnan that 
for the entire 265 temnorary~disability claims (table 9), and the 23 permanent- 
vartial-disability claims cost $11,639 more in comnensaticn than the entire 
265 temporary—disability claims, or 49.2 percent of the total compensation cost 
of these claims, Also, during the 5-yoar period 1925-42, 85 permancnt—disabil- 
ity claims cost $40,516 more than 96 similar claims for the 5-year period 1924 
es. There is no doubt as to tue seriousness of permancnt-disability injuries 
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TABLES 11.— Revicw of injuries snowing percentage of total number and percent- 


age or total compensation and medical costs by class of injury, 
Class 116i, Minine, 1924-28 and 1928-32 1 


ee | Percentag c of total | Percentage of total 
Class of injury _ranter 0 of injuries |; cost of injuries 
eee oe a Wes 32. | W2teegs | 1928-42 
Temporary disability: ae | 
tHoncompensable;: | | 
ME CLCal *CBGCS 5.5.04 oasis gee eek Pee | UR 5S | meee eee : 2,40 
Compensable; | | 
Compensation........e0e re eee itecetateteeee 17.31 pe 
DOC VCO so.cg! 5-0 'ot. 5. ance aren cay weg auiae escees | Tore een | SSeS: | SSeS 16.07 
Subtotal....... scare outaehiors cata t | eee---- | 42.76 | ------- 32.82 
Total, oeceve eeoveecverveeerene oeoeveeve 89 09 | $3 34 Soe eae ae ey 35.24 
Permanent partial ciseability: | 
‘finors 
Compensat ion oseeevaeeeeveeevoveeeewes ® Benn ae eget | Sa ee ee Ta , 54 8 a 
MEGWCS Tiss cg es ease ke eevcvee eoceeeveece Ff TOT SSS. 4 ees 343 
DUOC O Gail & As et taaee Saree area aces 4 68 | 5.22 OF eer hy. eee, | 11,04 
Majors ! | 
Componsation, eevee eoeoeeeoe eee eee | TOs | ieee ay ae Te | 18 2ol | a3 098 
Medical a a ee er er er er eneeeeererevee ei Se Sr er se ee : eet eee ee ae | Sree ne ee | 5 66 
SOU tOUE ia ce keidaces ancien 2 35 | Oa Weeeeeee | 19.24 
Total: | | 
Compensat ion, ecovovueeeneesvneven eooee Se et eae a | Re eg ear e5 soo | 21,66 
OG MCE Us Gis sd ah elena eg eas Saree heen | SSeaeas os Skerses menses 9.02 
Subtotal.... serene se eeovnesvecece ee rary | 7 65 pre es Cagyes 30,68 
Permanent total disability: | | 
Compensation. .cocccsccesscccsce | Tom maa > FSsees- 11.07 | 14,91 
HOC LOS hc < 1ocde on diss eiedrickt Siento wees | Toteaa= etetetatatetgtl Uitetattetateted | 4.08 
Subtotal eeoeoevreneeee seve es eoveeecre e 028 | Rite ger ae Bey | 18.9 
Deaths: 
COMPGNSAT LON bess % ai Awe es MWitee | Haass | Sian 12] | uel 
Medical. ©eseerveneen esoeeeev45e Cee ae ee. SR eel ete pee oa ® 2 
Subtotal, esovvreveeoevevoeneeveeeve ee ee @ 5 ,00 | 3 095 peer oe | i 209 
All injuries: | , 
Compensat ion @eevveouvuseevees eveeeae | ees hey | ee ee 69 50 ! 67 BSS) 
Medical eeaeeveevrevnvnetevnevervreeve ee eee ° | eae ee ys | Ea rakes acacia | 30./0 | 32,01 
1 
Grand Geta Motte st ace innngnisiot atau | 100 0.00 | 199500 | 100,00 |; 100,00 


l Policy years, 
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which result in loss of limbs or oyes or broken backs; to eliminate them the 
prevention of accidents from falls, explosives, haubease, and falling do:-m 
shafts siiould receive more attention, and first aid should ve apnlicd at more 
small minos to prevent infection and other complications from botn major and 
minor injuries, 


Permunent-nartial-disabilit:? claims constituted 7.05 percent of the claims 
for 1928-32 compared vith 7.03 percent for 1°24-28, On the other hand, the 
compensation cost of these claims commared with the total decreased from 28.35 
to 21.06 percent. The unit cost per accident of this type shows a stead: do- 
creace, due in part at least to first-aid education whicn the industry at tinue 
larger mines lias undertaken energetically since 1970, | 


Medical Costs 


Medical costs (table 11) for the 5 years 1923-32 were 32.01 percent of the 
total pure-premium cost and in 1952, 35.8 percent, comparcd with 30.7 percent 
for the 5 years 19225, Meagical care for temporary-disability injurics ac- 
counted for 18.49 percent of the total pure-premiwua cost and approximately 58 
percent of the total medical cost, Medical cost for permanent partial disabili- 
ties accounted for 9.0f percent; permanent total disabilities, 4.0& percent; 


and fatal injuries, 0.'2 percent of the »pure-premium costs, 


Medical costs are controlled largely by the procedure followed in temporary- 
disability injuries, The emall mine plays a more importont part than is 
realized, Othervise than by reducing accidents, these costs can be controlled 
effectively only by getting the injured men back to work throuzh the cfrorts of 
the insurance department, the doctor, and the emmloyers. These three agcencics 
should te advised of the status of any workmen recciving medical care, 


COS? OF ACCIDENTS BY CAUSZ 


Table 12 reviews accident costs Dy causes, ani table 15 ranks injuries 
by causes in the order of importance indicated by cost, nercentaego of total 
number of injuries, and severity (time lost) of injurics. 


Prevention of accicents by causes has been @iscussed in tunis report, The 
necéssity for safer minin. practice at the face is emphasized by the fact that 
fellinz objects account for 34.21 percent of the total cost of accidents and 
renc.first in cost, nuiber of injuries, and severit:; (dircct measure of human 
suffering). | 7 | 


Tie misuse of explosives accounts for 21.45 percent of accident costs in 
California, ranking seconc. in cost and severity end ninth or last in fre yuency; 
this lattex fact is very misleading regarding explosives eccideuts in California, 
No single item in California mining could contribute more to accident prevention 
than a drastic chanze towards safer cxplosives practice, Theo average nonfatal 
injury resulting from the misuse of explosives cost $5,400. The maximum unit 
cost of $5,115 per injury is accounted for by cxplosives; injury from explosives 
costs Wis times as much as the average injury and approximetcly 6 times the unit 
cost ($872) for heulage injuries, which rank second in wit cost. 
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TABLU 1%3.- Causes of injuries ranked in aes accordins 


to cost, pezcentaze, number, and severity 
[fark according to = 
| &cr- ) Per- | 
| centage | centaze Severity 
| of ; of of all 
Cause ' total ' total injuries 
| cost | mnuwnaber (time lost) 
of all 4 of 
_ — injuri injuries 
ralling pets 1 i a 1 
EO LOSIV GS isie.cro avatars aaletiaweaactersaiare seats 2 9 2s 
Cause not segregated... ccc cece eee ec ee | 3 3 5 
HANA C5 donee k pease a enamide ete wiles aca yy | g 4 
Fandling materiols.......c.c cece eee eee 5 | 2 i 
and tools..cccecceccccncuccecvccecces 6 | 6 6 
Falls of PETSONS see eeeeeeeeeseceeeeeee| { yy 5 
SvGrErrS or strilzing against Sg 8 5 8 
Flyin; particles ee Te Q | OR Ser Set Mee eee 
CONCLUSIONS 


A freouent complaint in variovs States is that cormensation costs are high 
and are increasing, Compcensation-insurance-cost rates nave risen consistently, 
owing not so much to increased administration costs as to verious other factors. 
Tne sooner it is recomnized that accidents are preventaole, (and in many in- 
stances actually have been prevented) the sooner they will be prevented and 
accident costs decline, regardless of other factors that tend to push the rates 
upward, In other words, the remedy for the high cost of accidents in practically 
all of its phases is the prevention of their occurrence, and this remedy is 
available to the mining industry. 


A study of accident costs” in other Pacific Coast States shows no noticc- 
ably wide divergence in the costs and classification of injuries in Statcs 
wiere economic conditions are esscutially similar; tcmporary—disability injurics 
in mining account for 58 percent of the total number in Arizona and 83.1 percent 
in Washington, compared with £3.34 percent in California, 


The increasing number of prosrects and small "partnership" operations has 
injected in the California mining industry factors of growing importance as 
contributors to accidents, as lack of supervision, unsafe practices, unsafe 
enuipment, and other hazards, Indirectly if not diroctly these will contribute 
mach bouard ne 1 accident rates with incrcascd costs to the industry unless 
nore attention to accident—prevention work is required in and around these small 


16 Ash, S. H., Accident = <pericnce and Cost of Accidents 3s at Washington Metal 
Mines and Quarrics: Deen, Paper 514, Bureau of Mines, 1932, 35 pp. 
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mines, Under the comoensetion laws of Cxlifornia partners who ommloy no workmen 
are classed as ovners end do not come uncer the safety provisions cr compensa- 
tion insurance provisions of the commensation act; unouestionably this classifi- 
cation hrs a definite tendency to encourage laxity in safety in the operation of 
these pro verties, 


According to statistics in this report, on the average 22 persons are killed 
anmally at California mines, and for every person killed SO others are injured, 
As a result of these nonfatal injuries approximetely 60,000 days of wages are 
lost to the worlmen aside from reduced carning capacity cuc to physical impeir- 
ment, The wages, which alone amount to at least $270,000 anmually, are returned 
only in part through compensation insurance, The industry is now paying annually 
about $1,074,000 for industrial awards -- a tax each year of at least 10 percent 
of California's annual gold procuction which gives no return cxcent human wreck- 
ege and dependency in the commmity and wasted dividends, It can be reduced very 
materially by an increased effort to prevent accidents, possibly only by con- 
certed continucd effort, chiefly of an educational nature, but with the apnlica- 
tion of pressure by the State on those who refuse or fail to cooperatc, 
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